ZnO is a promising material for use in solar cell applications which require antireflective coatings and transparent conducting materials in front contacts. Its resistivity can be reduced by appropriate doping with different group III elements, which act as donors, without sacrificing optical transmission [1] . Besides, it constitutes a non-toxic and cheap alternative to ITO (In 2 O 3 :SnO 2 ), which is nowadays commonly used as transparent conducting oxide (TCO) in optoelectronic devices [2] . Al(III) is one of the cheapest elements on nature, and has been therefore one of the first candidates to be used as a dopant. However recent studies demonstrate that for similar amounts of dopant the use of Ga largely improves both the optical and electrical properties of the films [3] . The interface between Si (used as substrate) and the corresponding TCO is a critical part of Si-based solar cells, since the conversion efficiency may be profoundly altered by the presence of recombination centers formed at the interface. Thin films of ZnO, ZnO:Ga and ZnO:Al were deposited by RF magnetron sputtering on Si and SiO 2 substrates for 20 minutes [4] . Cross sectional images were obtained in a JEOL 3000F. Image processing of the high-resolution images was carried out using Gatan Digital Micrograph and ImageJ software packages. Films present a crystalline wurtzite structure with the c-axis perpendicular to the substrate and some defects, mainly dislocations. They always present continuity of the (0002) planes along the whole film, as confirmed by HRTEM in Figure 1 , allowing for a high conductivity along the film plane. These properties have also been confirmed by Raman spectroscopy and x-ray diffraction. In Figure 2 we present the Raman spectra of ZnO, ZnO:Ga and ZnO:Al films grown on silica, where the observed peaks correspond to a wurtzite type structure. As no TO modes are observed in the ZnO sample, this confirms that film grows along the (001) direction. Finally the fact that its full width at half maximum (FWHM) do not change significantly indicates that the crystallinity of the samples do not change appreciably with doping.
ZnO is a promising material for use in solar cell applications which require antireflective coatings and transparent conducting materials in front contacts. Its resistivity can be reduced by appropriate doping with different group III elements, which act as donors, without sacrificing optical transmission [1] . Besides, it constitutes a non-toxic and cheap alternative to ITO (In 2 O 3 :SnO 2 ), which is nowadays commonly used as transparent conducting oxide (TCO) in optoelectronic devices [2] . Al(III) is one of the cheapest elements on nature, and has been therefore one of the first candidates to be used as a dopant. However recent studies demonstrate that for similar amounts of dopant the use of Ga largely improves both the optical and electrical properties of the films [3] . The interface between Si (used as substrate) and the corresponding TCO is a critical part of Si-based solar cells, since the conversion efficiency may be profoundly altered by the presence of recombination centers formed at the interface. In this work we present a comparison of Si/ZnO, Si/ZnO:Ga and Si/ZnO:Al interfaces (with [dopant]/[Zn] = 2%) by using HRTEM and associated spectroscopies. Resistivity values of the films are: (ZnO) = 4.4 10-2 cm; (Ga:ZnO) = 6.3 10-4 cm; (Al:ZnO) = 2.9 10-3 cm. and the films optical transmitance is larger than 80% along the visible spectrum [4] .
Thin films of ZnO, ZnO:Ga and ZnO:Al were deposited by RF magnetron sputtering on Si and SiO 2 substrates for 20 minutes [4] . Cross sectional images were obtained in a JEOL 3000F. Image processing of the high-resolution images was carried out using Gatan Digital Micrograph and ImageJ software packages. Films present a crystalline wurtzite structure with the c-axis perpendicular to the substrate and some defects, mainly dislocations. They always present continuity of the (0002) planes along the whole film, as confirmed by HRTEM in Figure 1 , allowing for a high conductivity along the film plane. These properties have also been confirmed by Raman spectroscopy and x-ray diffraction. In Figure 2 we present the Raman spectra of ZnO, ZnO:Ga and ZnO:Al films grown on silica, where the observed peaks correspond to a wurtzite type structure. As no TO modes are observed in the ZnO sample, this confirms that film grows along the (001) direction. Finally the fact that its full width at half maximum (FWHM) do not change significantly indicates that the crystallinity of the samples do not change appreciably with doping.
For undoped ZnO, as it can be observed in Figure 1 , there is an amorphous layer of about 2 nm which presents an uniform contrast and can be identified as SiO 2 . Doping introduces and additional amorphous layer at the interface whose thickness is strongly dependent on the doping cation. For ZnO:Ga the whole amorphous layer reaches 3 nm whilst for ZnO:Al this layer extends to 4 nm, as shown in Figure 1 . This extra layer probably consists of amorphous doped ZnO plus the original amorphous SiO 2 layer present in pure ZnO and does not seem to affect to the resistivity values. 
